In previous studies, we have shown that components in plants, for example dietary fibers (1,2), natural food colorings (3) and vegetable extracts (4), have regulatory effects on Immunoglobulin (Ig) production. These re sults suggest that foodstuffs derived from vegetables have functions useful for modulation of Ig production. Ig plays an important role in humoral immunity and consists of five classes different in molecular sizes, struc tures and functions. IgA prevents invasion of exogenous substances from intestinal tract, IgG serves as a main factor for detoxification and clearance of foreign sub stances in the systemic immune system, and IgM rap idly responds to primary infections, Therefore, we con sidered that a rise in the level and production of IgA, IgG and IgM was connected with reinforcement of the * To whom correspondence should be addressed . E-mail: yamadako@agr.kyushu-u.ac.jp Abbreviations: CFE, cabbage fermentation extract; PBS, fetal bovine serum; ELISA, enzyme-linked immunosorbent assay; Ig, immunoglobulin; MLN, mesenteric lymph node; PC, phosphatidylcholine; PE, phosphatidylethanolamine; PUPA, polyunsaturated fatty acid; TNF, tumor necrosis factor; YBLP, young barley leaf powder.
immune system.
On the other hand, eicosanoids such as pro staglandin and leukotriene also play important roles in the immune system. They are biosynthesized from polyunsaturated fatty acid (PUPA) and closely involved as triggers in inflammatory response and type I allergy (5, 6) . We have previously reported that dietary fats and some kind of fatty acids modulate production and re lease of eicosanoids (7) (8) (9) (10) . These results suggest that lipid metabolism in the liver and the proportion of PUFA in immune-related tissues and cells are responsible for the modulation of eicosanoid production.
In this study, we investigated dietary effects of cab bage fermentation extract (CFE) and young barley leaf powder (YBLP) on the immune functions in Sprague -Dawley (SD) rats.
MATERIALS AND METHODS

Materials.
CFE and YBLP were prepared in Toyo Shinyaku Company, Ltd. (Tokyo, Japan). CFE is a dried powder extracted from fermented chinese cabbage. Washed and milled cabbage leaves were fermented with a lactic acid bacterium, Lactobacillus plantarum. The fer mented products were then filtrated and concentrated. After sterilization, the extracts were spray-dried with dextrin. YBLP is a dried powder of young barley leaves. Barley leaves grown to about 30cm in height were mowed, washed, and dried. The dry leaves were pow dered as such without further processing. In the prepa 
RESULTS
Effects of dietary CFE and YBLP on growth of rats As shown in Table 1 , there was no significant differ ence in weight gain and food efficiency between the CFE group and the control. In the YBLP group, weight gain was suppressed dose-dependently, whereas food intake was not different from that in the control. Con sequently, food efficiency was significantly decreased by YBPL feeding. The weights of white adipose tissue, kid ney, liver, lung, spleen and heart were not affected by CFE or YBLP feeding (data not shown). Effects of dietary CFE and YBLP on serum Ig levels and Ig productivity of rat lymphocytes As shown in Table 2 , CFE significantly affected serum levels of Ig except IgA. Serum IgG level in CFE-fed rats was significantly higher than that in the control. On the contrary, CFE feeding caused a decrease in serum IgM level. YBLP did not significantly affect any serum Ig 
DISCUSSION
In this study, we investigated dietary effects of two functional foods, CFE and YBLP, on immune functions of SD rats.
CFE is a dried powder extracted from cabbage leaves fermented by a sort of lactic acid bacterium. It has been long thought that components in cabbage have anti cancer properties (16, 17) . In this regard, we showed 
